MERLIN and VLA observations of the galaxy M82 have detected a jet-like elongated radio continuum feature emanating from one of the compact sources, 44.01+59.6, embedded in the starburst. The proximity of this source to the dynamical centre of M82 led us to suspect that it could be a weak active nucleus rather than an SNR. We imaged this source using the EVN at 15 mas and although it shows a compact shelllike structure which could be consistent with an SNR, we note that the image shows a bright region within the source which is elongated along the jet direction. There are distinct similarities between this source and the Sgr A complex in the centre of our own Galaxy and by analogy, we suggest that 44.01+59.6 may also harbour a weak AGN.
INTRODUCTION
It is well known that many active galaxies contain both a starburst and a compact central object. One of the best examples of this coexistence is in the Seyfert galaxy NGC1068 (e.g Gallimore et al. 1996 and references therein) in which both a starburst disk and a compact active galactic nucleus (AGN) are observed. It is not immediately clear why the link exists between these two types of phenomena, although one possible explanation could be a common fuelling mechanism. M82 is probably the best studied of the nearby starburst galaxies at a distance of 3.2 Mpc (Burbidge, Burbidge & Rubin 1964) and in this letter we investigate whether this prototypical starburst could also contain an AGN.
The central few hundred parsecs of M82 is largely inaccessible optically because of dust obscuration, whereas radio emission is not signi cantly attenuated at cm wavelengths. Initial sub-arcsecond radio observations of the central regions of M82, made with MERLIN and the VLA, revealed 30 compact objects (Unger et al. 1984; Kronberg, Biermann & Schwab 1985) which were suggested to be either radio supernovae or young supernova remnants (SNR). However, the lack of rapid variability of these sources (Kronberg & Sramek 1992) and the fact that MERLIN has resolved many into a shell-like or partial shell-like structure (Muxlow et al. 1994) implies that the majority of sources in M82 are, in fact, SNR.
The hard X-rays from the central regions of M82 have been suggested to originate from an obscured low-luminosity AGN (Tsuru et al. 1997) . However, with the centre of the galaxy obscured optically and with approximately 50 bright compact sources detectable in the radio, the search for an AGN in M82 is far from a simple task. Nevertheless, a number of candidate radio sources have been suggested.
It was originally considered that the brightest compact source in M82, 41.95+57.5, could be an AGN (Kronberg & Wilkinson 1975) . However, its projected distance of 140 pc from the dynamical centre makes this unlikely and further work has suggested this source to be a bright, compact SNR (e.g. Wilkinson & deBruyn 1990) . Muxlow et al. (1994) later suggested the source 43.31+59.6 to be a possible AGN since it is close to both the dynamical centre and near-IR peak and in addition was described to show a super cial resemblance to a`core-plus-jet'. However, this source shows a steep spectrum at higher radio frequencies with no evidence of a low-frequency turnover (Wills et al. 1997) , consistent with the spectrum of an SNR. In addition, no unusual features associated with this source have been identi ed. Wills et al. (1997) suggested the source 44.01+59.6 as a possible AGN candidate. It is also located close to the dynamical centre of the galaxy and the near-infrared (2.2 m) peak and shows an unusual radio spectrum between 408 MHz and 8.4 GHz which has a positive spectral index (+0.2) and a strong low-frequency turnover. Such a spectrum is not typical of an SNR and instead is more similar to that of an AGN. Seaquist et al. (1997) observed the OH satellite lines at 1720 and 1612 MHz with the VLA and found that this source was the only source to exhibit both 1720 MHz c 0000 RAS absorption and 1612 MHz emission at the same velocity. This combined emission and absorption feature is similar to that observed for the AGN in Cen A and led Seaquist et al. to also suggest 44.01+59.6 as an AGN candidate. Allen & Kronberg (1998) have since presented observations of the compact sources in M82 with the VLA at wavelengths of 20, 6, 3.6, 2 and 1.3 cm and resolutions between 1.1 and 0.2 arcseconds. This has enabled a more detailed study of the radio spectrum of the AGN candidate source to higher frequencies. By the inclusion of higher frequency data, Allen & Kronberg have illustrated that this source has, in fact, a falling, power-law spectrum at the higher radio frequencies and therefore is not as unusual as at rst considered. However, this result does not rule out the possibility that this source contains an AGN. Here we investigate the similarity between this source and Sgr A in our own Galaxy.
THE OBSERVATIONS & IMAGE PROCESSING
In addition to the radio observations discussed in previous papers, we present a new combined VLA A-and B-array image at a frequency of 5 GHz and an EVN 18 cm image of the source 44.01+59.6. The EVN observations were taken in June 1997 and are described in detail in Pedlar et al. (1999) . The VLA observations will be described here in brief. The VLA A-array observations were taken in July 1995 for a period of 3 hours and the B-array observations were taken in October 1995 for a total of 4 hours. Both data sets were ux calibrated using 3C 286 and 0955+697 was used as a phase reference. For both observations, each band consisted of two 50 MHz IFs centred on 4.835 and 4.885 GHz. Data from each IF and con guration were self-calibrated and deconvolved separately and checked for consistency. For both observations, the data were then combined and passed through several cycles of self calibration. The nal images were deconvolved using the CLEAN algorithm. The A-and B-array images were then combined using DBCON in AIPS and the resultant uniformly weighted image, which has been restored by a 350 350 mas beam, is shown in Figure 1 . The rms noise over source-free areas of this image is 0.05 mJy beam ?1 and the dynamic range is 500:1 (peak:rms). Although similar high resolution VLA images have previously been presented (e.g. Kronberg et al. 1985) , these have concentrated more on the imaging of the compact sources, whereas here we are more concerned with imaging the extended background with high delity.
RESULTS
Our VLA image at 5 GHz with a resolution of 350 mas suggests the presence of an elongated continuum feature associated with the source 44.01+59.6 as shown in Figure 1 . This linear feature has a length of 3 arcseconds (45 pc), a width of 0.5 arcseconds (8 pc) and is extended along position angle PA 46 .
This elongated continuum feature can also be identi ed, although less clearly, in the 15 GHz VLA observations of Golla, Allen & Kronberg (1996) . The 1.4 GHz MERLIN + VLA image of Muxlow, Pedlar & Sanders (1995) shows no clear evidence of this feature, which may be due to freefree absorption by ionised gas in this region (see Wills et al. 1997) .
Our recent EVN observations of M82 have provided the highest resolution images (15 mas) of the SNR in M82 (Pedlar et al. 1999) , including the AGN candidate source. The image of this source can be seen in Figure 2 and shows a shell-like structure. In particular, we note the brightest region of this source to the south-east which is elongated along position angle PA 42 . The entire shell has a diameter of 60 mas (0.9 pc) and this brightest region is of order 40 15 mas (0.6 0.2 pc) in size.
DISCUSSION
Although the linear feature associated with 44.01+59.6 (Figure 1) is confused with the background emission, we interpret this structure as collimated ejection in the form of a one-sided radio jet. In fact, a radio jet is considered to be a strong diagnostic of the presence of an AGN (e.g. Markarian 3, Kukula et al. 1993 ) and we note that in the enhanced image of Figure 1 , the radio jet appears to be emanating from 44.01+59.6. Intuitively we would expect a jet associated with an AGN to be elongated perpendicular to the galactic disk, which is not the case with the structure we discuss here. However, Ulvestad & Wilson (1984) showed that in a sample of Seyfert galaxies there was no tendency for alignment of the radio jet along or perpendicular to the galaxy axis. Schmitt et al. (1997) showed that the radio jets in both Seyfert 1 and Seyfert 2 galaxies tend to avoid emerging close to the minor axis of the galaxy, which is consistent with our observations of the possible jet in M82. The possi- The enhanced image shows the region around the source 44.01+59.6 and has a greyscale range of 1 to 3.5 mJy beam ?1 and contour levels of -1, 1, 1.5, 2, 2.5,....10 0.7 mJy beam ?1 . This enlarged region shows a linear feature associated with the source 44.01+59.6 which could be interpreted as a radio jet.
ble one-sided radio jet of length 50 pc identi ed in M82 is of similar size to those seen in Seyfert galaxies, although we note that these are typically two-sided. For example, the two-sided radio jet in NGC4151 is 250 pc long (e.g. Pedlar et al. 1993) . Previous MERLIN observations of M82 (Muxlow et al. 1994) had shown the source 44.01+59.6 to be compact at 5 GHz with 50 mas resolution. Given the possible jet structure extending from this source, we hoped to identify its nature with high resolution EVN observations. Instead of detecting a compact source and a possible jet which would have immediately suggested an AGN, we found a shell-like structure, more typical of an SNR. However, there is a strong similarity between this source and our own Galactic centre which harbours a compact AGN (Sgr A ). Figure 3 shows a 20 cm contour plot of the Sgr A source at the centre of our Galaxy, taken from Pedlar et al. (1989) ity. In each case we observe a bright region on one side of the source and in the case of Sgr A, the bright region harbours the compact AGN, Sgr A (e.g. Lo et al. 1993 ). This raises the question as to whether a compact AGN could be contained within the bright south-east region of 44.01+59.6 in M82 and be responsible for the possible jet-structure. In particular, we note that the orientation of the brightest region within 44.01+59.6 is along approximately the same PA as the observed larger scale jet, which could also suggest a connection between the two regions. Interestingly, the entire Sgr A source shows a power-law radio spectrum with a low frequency turnover (Pedlar et al. 1989) , which is very similar to the spectrum for 44.01+59.6 in M82 as seen by Allen & Kronberg (1998) (Figure 4) . In both cases the low frequency turnover is attributed to freefree absorption by foreground ionised gas. Hence, although the Galactic centre source contains an AGN, the radio spectrum over Sgr A is not at all typical for a high-luminosity AGN. Instead, a typical rising AGN spectrum is only observed by multi-frequency imaging over the compact region containing Sgr A (e.g. Beckert et al. 1996) . Hence, if the M82 source does contain an AGN, perhaps it is not surprising that the radio spectrum of 44.01+59.6 does not show a typical AGN-type spectrum. Further VLBI observations are in progress in order to address this question.
Optically, the source 44.01+59.6 in M82 is centred within a complex of compact luminous`super' star clusters identi ed with V-and I-band HST images (O'Connell et al. 1995) . In the X-ray band, ROSAT HRI observations by Stevens, Strickland & Wills (1999) Sgr A Figure 4 . The radio spectra for the Galactic centre source, Sgr A, (top) and the M82 source, 44.01+59.6, (bottom). The Sgr A spectrum was produced by Pedlar et al. (1989) and the M82 source by Allen & Kronberg (1998) . In both cases the spectra represent a steep spectrum with a low frequency turnover.
41.95+57.5 and our AGN candidate, 44.01+59.6, with X-ray luminosities of 4 10 40 and 6 10 39 erg s ?1 respectively. Stevens et al. (1999) show that their observations are consistent with both an AGN and young radio supernova interpretation of 44.01+59.6, although they currently prefer the supernova solution on account of its radio spectrum. However, the authors do calculate that if the source was associated with an AGN then the black hole would have a mass of 5 10 7 M . As a further comparison of 44.01+59.6 with Sgr A, we note that the black hole contained within Sgr A has a mass calculated to be 2 10 6 M (Lo et al. 1993) . The possible jet emerging from the M82 source (Figure 1) can be compared to the suggested larger-scale radio jet extending from our own Galactic centre. Sofue, Reich & Reich (1989) interpreted the prominent spur running from the Galactic centre as possible ejection associated with the Galactic centre activity. The feature is 4 kpc in length, 200 pc in diameter and extends almost perpendicular to the plane.
The OH satellite lines identi ed with 44.01+59.6 (Seaquist et al. 1997 ) were detected at a velocity of 233 km s ?1 and were suggested to be associated with a circumnuclear torus around the source. This velocity of both emis-sion and absorption is reasonably consistent within the errors with the velocity of 250 km s ?1 detected in HI absorption (Wills et al. 1998 ). However, this agreement does not necessarily support the circumnuclear torus theory since the emission and absorption could represent a local molecular cloud.
One nal point to make is that the image that would result from placing Sgr A at the distance of M82 would in fact look very similar to the source 44.01+59.6: If the Sgr A source was moved to the distance of M82 then its total ux density at 20 cm would be 4.8 mJy as derived from VLA observations by Pedlar et al. (1989) . By comparison, the source in M82 at 20 cm contains a total ux density of 9.3 mJy (Wills et al. 1998 ). The two sources are therefore of comparable luminosity. The diameters of the shell-like structures of the Sgr A complex and 44.01+59.6 may also be compared and we nd that both sources are pc-scale objects, with the M82 source being approximately a factor of 6 smaller in diameter (1.2 pc compared with 7.5 pc). Although the sources themselves are of similar size, we note that the radio`jet' detected in 44.01+59.6 is physically about two orders of magnitude smaller than the possible Sgr A radio jet found by Sofue et al. (1989) . This could perhaps re ect the higher density environment within the starburst nucleus of M82.
CONCLUSION
The simplest explanation as to the nature of the source 44.01+59.6 in M82 is that it is a supernova remnant. However, we argue that there still exists the possibility that this source could harbour an AGN. In particular, it is not possible to reject the AGN interpretation on the basis of radio spectral evidence alone. We have identi ed a possible jetlike elongated radio continuum feature emanating from this source and EVN imaging has shown that the source contains a bright region orientated along the same direction.
We note that this source shows a similarity with our own Galactic centre which harbours a low luminosity AGN, Sgr A . Further VLBI imaging is in progress to address the nature of this source in M82. 
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